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two-digit frame number series in ac-
cordance with NEMA Standards Publi-
cation MG1–1987, including IEC metric 
equivalent motors. 

TEST PROCEDURES 

§ 431.443 Materials incorporated by 
reference. 

(a) General. The Department incor-
porates by reference the following 
standards into subpart X of part 431. 
The Director of the Federal Register 
has approved the material listed in 
paragraph (b) of this section for incor-
poration by reference in accordance 
with 5 U.S.C. 552(a) and 1 CFR part 51. 
Any subsequent amendment to a stand-
ard by the standard-setting organiza-
tion will not affect the DOE test proce-
dures unless and until the DOE amends 
its test procedures. DOE incorporates 
the material as it exists on the date of 
the approval and a notice of any 
change in the material will be pub-
lished in the FEDERAL REGISTER. All 
approved material is available for in-
spection at the National Archives and 
Records Administration (NARA). For 
information on the availability of this 
material at NARA, call 202–741–6030, or 
go to: http://www.archives.gov/ 
federallregister/ 
codeloflfederallregulations/ 
ibrllocations.html. Also, this material 
is available for inspection at U.S. De-
partment of Energy, Office of Energy 
Efficiency and Renewable Energy, 
Building Technologies Program, Sixth 
Floor, 950 L’Enfant Plaza, SW., Wash-
ington, DC 20024, (202) 586–2945, or go to 
http://www1.eere.energy.gov/buildings/ 
appliancelstandards/. Standards can be 
obtained from the sources below. 

(b) CAN/CSA. Canadian Standards As-
sociation, Sales Department, 5060 Spec-
trum Way, Suite 100, Mississauga, On-
tario, L4W 5N6, Canada, 1–800–463–6727, 
or go to http://www.shopcsa.ca/ 
onlinestore/welcome.asp. 

(1) CAN/CSA–C747–94 (‘‘CAN/CSA– 
C747’’) (Reaffirmed 2005), Energy Effi-
ciency Test Methods for Single- and 
Three-Phase Small Motors, IBR approved 
for § 431.444. 

(2) [Reserved] 
(c) IEEE. Institute of Electrical and 

Electronics Engineers, Inc., 445 Hoes 
Lane, P.O. Box 1331, Piscataway, NJ 

08855–1331, 1–800–678–IEEE (4333), or go 
to http://www.ieee.org/web/publications/ 
home/index.html. 

(1) IEEE Std 112TM–2004 (Revision of 
IEEE Std 112–1996) (‘‘IEEE Std 112’’), 
IEEE Standard Test Procedure for Poly-
phase Induction Motors and Generators, 
approved February 9, 2004, IBR ap-
proved for § 431.444. 

(2) IEEE Std 114–2001TM (Revision of 
IEEE Std 114–1982) (‘‘IEEE Std 114’’), 
IEEE Standard Test Procedure for Single- 
Phase Induction Motors, approved De-
cember 6, 2001, IBR approved for 
§ 431.444. 

§ 431.444 Test procedures for the meas-
urement of energy efficiency. 

(a) Scope. Pursuant to section 
346(b)(1) of EPCA, this section provides 
the test procedures for measuring, pur-
suant to EPCA, the efficiency of small 
electric motors pursuant to EPCA. (42 
U.S.C. 6317(b)(1)) For purposes of this 
part 431 and EPCA, the test procedures 
for measuring the efficiency of small 
electric motors shall be the test proce-
dures specified in § 431.444(b). 

(b) Testing and Calculations. Deter-
mine the energy efficiency and losses 
by using one of the following test 
methods: 

(1) Single-phase small electric mo-
tors: either IEEE Std 114, (incorporated 
by reference, see § 431.443), or CAN/CSA 
C747, (incorporated by reference, see 
§ 431.443); 

(2) Polyphase small electric motors 
less than or equal to 1 horsepower (0.746 
kW): IEEE Std 112 (incorporated by ref-
erence, see § 431.443), Test Method A; or 

(3) Polyphase small electric motors 
greater than 1 horsepower (0.746 kW): 
IEEE Std 112 (incorporated by ref-
erence, see § 431.443), Test Method B. 

§ 431.445 Determination of small elec-
tric motor efficiency. 

(a) Scope. When a party determines 
the energy efficiency of a small elec-
tric motor to comply with an obliga-
tion imposed on it by or pursuant to 
Part A–1 of Title III of EPCA, 42 U.S.C. 
6311–6317, this section applies. 

(b) Provisions applicable to all small 
electric motors—(1) General requirements. 
The average full-load efficiency of each 
basic model of small electric motor 
must be determined either by testing 
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in accordance with § 431.444 of this sub-
part, or by application of an alter-
native efficiency determination meth-
od (AEDM) that meets the require-
ments of paragraphs (a)(2) and (3) of 
this section, provided, however, that an 
AEDM may be used to determine the 
average full-load efficiency of one or 
more of a manufacturer’s basic models 
only if the average full-load efficiency 
of at least five of its other basic models 
is determined through testing. 

(2) Alternative efficiency determination 
method. An AEDM applied to a basic 
model must be: 

(i) Derived from a mathematical 
model that represents the mechanical 
and electrical characteristics of that 
basic model, and 

(ii) Based on engineering or statis-
tical analysis, computer simulation or 
modeling, or other analytic evaluation 
of performance data. 

(3) Substantiation of an alternative effi-
ciency determination method. Before an 
AEDM is used, its accuracy and reli-
ability must be substantiated as fol-
lows: 

(i) The AEDM must be applied to at 
least five basic models that have been 
tested in accordance with § 431.444; and 

(ii) The predicted total power loss for 
each such basic model, calculated by 
applying the AEDM, must be within 
plus or minus 10 percent of the mean 
total power loss determined from the 
testing of that basic model. 

(4) Subsequent verification of an 
AEDM. (i) Each manufacturer that has 
used an AEDM under this section shall 
have available for inspection by the 
Department of Energy records showing 
the method or methods used; the math-
ematical model, the engineering or sta-
tistical analysis, computer simulation 
or modeling, and other analytic evalua-
tion of performance data on which the 
AEDM is based; complete test data, 
product information, and related infor-
mation that the manufacturer has gen-
erated or acquired pursuant to para-
graph (a)(3) of this section; and the cal-
culations used to determine the effi-
ciency and total power losses of each 
basic model to which the AEDM was 
applied. 

(ii) If requested by the Department, 
the manufacturer shall conduct sim-
ulations to predict the performance of 

particular basic models of small elec-
tric motors specified by the Depart-
ment, analyses of previous simulations 
conducted by the manufacturer, sample 
testing of basic models selected by the 
Department, or a combination of the 
foregoing. 

(c) Additional testing requirements—(1) 
Selection of basic models for testing if an 
AEDM is to be applied. 

(i) A manufacturer must select basic 
models for testing in accordance with 
the criteria that follow: 

(A) Two of the basic models must be 
among the five basic models with the 
highest unit volumes of production by 
the manufacturer in the prior year, or 
during the prior 12-month period before 
the effective date of the energy effi-
ciency standard, whichever is later, 
and in identifying these five basic mod-
els, any small electric motor that does 
not comply with § 431.446 shall be ex-
cluded from consideration; 

(B) The basic models should be of dif-
ferent horsepower ratings without du-
plication; 

(C) At least one basic model should 
be selected from each of the frame 
number series for the designs of small 
electric motors for which the AEDM is 
to be used; and 

(D) Each basic model should have the 
lowest nominal full-load efficiency 
among the basic models with the same 
rating (‘‘rating’’ as used here has the 
same meaning as it has in the defini-
tion of ‘‘basic model’’). 

(ii) If it is impossible for a manufac-
turer to select basic models for testing 
in accordance with all of these criteria, 
the criteria shall be given priority in 
the order in which they are listed. 
Within the limits imposed by the cri-
teria, basic models shall be selected 
randomly. 

(2) [Reserved] 

ENERGY CONSERVATION STANDARDS 

§ 431.446 Small electric motors energy 
conservation standards and their 
effective dates. 

(a) Each small electric motor manu-
factured (alone or as a component of 
another piece of non-covered equip-
ment) after March 9, 2015, or in the 
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